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39. Synthetic Antimalarials. Part X I I I .  Some 
N- Dialky laminoal k y lamidines. 

By F. H. S. CURD and C. G. &ISON. 

In an attempt to dispense with the heterocyclic structure of mepacrine, series of N-fi-diethyl- 
aminoethylarylamidines and N-p-diethylaminoethyl-N'-arylarylamidines have been prepared, 
but none of the compounds exhibited any activity against avian malaria. 

THE present investigation was commenced at about the same date as that described in Part  I 
(Curd and Rose, J., 1946, 343), but for various reasons reporting has been delayed. Although 
none of the compounds now described possesses any antimalarial activity, some of the concepts 
underlying this investigation have been usefully developed in other directions. 

Ainley and King (BOG. Roy. SOG., 1938, B,  125, 60) have shown that the quinine molecule (I) 
can be simplified to give 4- (6-rnethoxyquinolyl)-%piperidylcarbinol (11) with retention of 
antimalarial activity. 

CH ,,*(b) 
AX 

(a)--- CH, CH, CH.CH=CH2 CH, CH, 

FH(OH) *CH,*NR, 
YH(0H)CH --I-----_ CH, I CH, I YH(OH)*CH I t  CH, 

Meom (111.) 
"/H 

& I e 0 U J  (11.) 

\A/ &leocxJ (I.) 

Later King and Work ( J .  , 1940, 1307) synthesised some quinolylcarbinolamines of the 
type (111), and again antiplasmodial activity was found in the compounds (when R = C,H,, 

Compounds of type (111) may be regarded as derived from quinine (I) (or more closely 
dihydroquinine) by fission of the quinuclidine portion of the molecule along the lines (a) and (b), 
and the retention of activity suggested that simplification of the mepacrine molecule (IV ; 
R = CHMe*[ICH,],*NEt,) might also lead to active structures. Indeed, i t  was known that 
compounds of types (V) and (VI) (R = dialkylaminoalkyl) , which can themselves be regarded 
as portions of the mepacrine molecule, possessed antimalarial activity (Schonhofer, 2. physiol. 
Chem. , 1942,274, 1 ; G.P. 683,692). NOW Schonhofer (ZOG. cit.) has suggested that the tautomeric 
system (VII) + (VIIa), found in mepacrine and also in (V) and (VI), is important for anti- 
malarial activity, and for further simplification of (V) or (VI) retention of a similar tautomeric 
system seemed therefore to be desirable. 

It is possible to regard the tautomeric system VII) =$ (VIIa) as an extended amidine 
system RNH-$ZCH-CH=N- =+ RN=$-CH=CH-NH-, and by the principle of vinylogy 
(Fuson, Chem. Reviews, 1935, 16, 1) the system RNH-CN- a RNZq-NH- is equivalent; 

C5Hl1, or C6H13). 
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this suggested simplification of (V) to the amidine (VIII; R = C1, R' = dialkylaminoalkyl) 
and of (VI) to (IX; R = dialkylaminoalkyl). Accordingly (IX;  R = [CH,],-NEt,) and a 
series of compounds of type (VIII; R' = [CH,],*NEt,) with a variety of substituents (R) in 
the benzene nucleus were prepared. 

E.P. 481,814 describes inter aha 4-dialkylaminoalkylamino-7 : 8-benzoquinolines (X) and 
variously substituted derivatives of the same type which by a similar process of modification 
lead to naphthamidines of the type (XI ; R' = dialkylaminoalkyl) ; a number of compounds of 
this type were also prepared. Mention is made in the same patent of azabenzoquinolines 
(phenanthrolines), and in consequence an aza-derivative (XII) of type (XI) was synthesised. 

Although none of the compounds of types (VIII), (IX), (XI), and (XII) exhibited any anti- 
plasmodia1 activity (P. reEictum and P. gallinaceum tests) i t  was decided to explore a somewhat 
similar modification of the mepacrine molecule itself, and the preparation of (XIII;  R = C1, 
R' = OMe, R' = CHMe*[CH,],*NEt,) and (XIV) was projected, on the basis of simplifying the 
extended to a normal amidine system in the two possible ways with retention of either the 
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p-anisidine or the m-chloroaniline unit which is the remaining component of the inepacrine 
molecule. The investigation was, however, abandoned before the synthesis of these actual 
compounds had been effected; a number of compounds of the same general type such as 
N'-p-chlorophenyl-N-~-diethyZamanoethyl-p-~~zethoxybenzamidine (XIII ; R = OMe, R' = C1, 
R" = [CH,],-NEt,) were however made, but all failed to show any antiplasmodial activity 
against P. gaZZinaceum in chicks. 

The amidines of types (VIII), (IX), (XI), and (XII) were prepared by the well-established 
method from the corresponding cyanides, which were converted into the iminoethyl-ether 
hydrochlorides followed by interaction with p-diethylaminoethylamine in alcoholic solution. 
The synthesis of the related N-arylarnidines is illustrated by that of N'-p-chZorofihenyZ-N- 
p-diethylaminoethylbenzamidine (XIII ; R = H, R' = C1, R" = [CH,],*NEt,) which %'as 
obtained from benz-p-chloroanilide by conversion, with phosphorus pentachloride, into the 
iminochloride, and interaction of this with P-diethylaminoethylamine. 

EXPERIMENTAL. 
m-MethoxyphenyZ Cyanide.-This has been prepared previously from m-methoxybenzamide by 

Bailar ( J .  Amer. Chem. Soc., 1930, 52, 3596), but he gave no experimental details. 
m-Methoxybenzaldehyde (Posner, J .  p r .  Chem., 1910,82,431) (73 g.) was stirred with alcohol (125 c.c.), 

and a solution of sodium hydroxide (26.8 g-) in water (60 c.c.) added followed by hvdroxylamine sulphate 
(55.3 g.). The temperature rose to go", was maintained at 60-70" for 4 hour, and the mixture then left 
to cool overnight. I t  was diluted with water (1-5 1.) and acidified with acetic acid, and the oxime 
extracted with ether. Removal of the ether from the dried extract left an oil (63 g.) which was refluxed 
for 5 hours, with stirring, with a mixture of acetic anhydride (570 c.c.) and fused sodium acetate (93 g.), 
and then poured into water (1-25 1.). When the acetic anhydride had decomposed the liquid was cooled, 
treated with anhydrous sodium carbonate (500 g.), and extracted with ether. The extract, after being 
washed with sodium carbonate solution and water and dried, was evaporated to yield the cyanide as a 

M 
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colourless liquid, b. p. 116-120"/13 mm. (yield, 45 g.) (Found : C, 71.7; H, 5.2. Calc. for C,H,ON : 
C, 72.2; H, 5.3%). 

2-Cyuno-6-methoxynu~hthuZene.-A mixture of 2-bromo-6-methoxynaphthalene (Franzen and 
Stiiuble, J .  fir. Chem., 1922, 103, 352) (25 g.), cuprous cyanide (10.7 g.), and pyridine (9-3 g.) was heated 
at 180-190" for 15 hours. The reaction mixture was dissolved in hot pyridine (70 c.c.) and the solution 
poured into ammonia (d 0-088, 145 c.c.) and water (435 c.c.) with stirring. The resulting suspension was 
well shaken with ether and, after filtration, the ether was washed with dilute hydrochloric acid, then with 
water, dried, and evaporated. Crystallisation of the residue from light petroleum (charcoal) yielded the 
compound as colourless needles, m. p. 104-106" (yield, 67%) (Found : C, 78-2 ; H, 4.7 ; N, 7.6. C,,H,ON 
requires C, 78.7 ; H, 4-9 ; N, 7.65%). 

6-Hydroxy-2-cyanonaphth~Z~~~.-Attempts to prepare this by a Sandmeyer reaction on 6-amino-2- 
naphthol were not very successful, the best yield obtained being 13%. The reaction between 6-bromo- 
2-naphthol and cuprous cyanide in the presence of pyridine was unpromising. This may have been due 
to  a reaction involving the phenolic group, since when this was acetylated a cyanide was readily obtained. 

6-Bromo-2-acetoxynaphthalene (m. p. 110-111"; lit. m. p. 103") (107 g.), cuprous cyanide (41-4 g,), 
pyridine (35.9 g.), and a trace of anhydrous copper sulphate (cf, Koelsch and Whitney, J .  Org. Chem., 
1941, 6, '795) were heated with stirring a t  180-190" for 8 hours. The mixture was then dissolved in 
hot pyridine (220 c.c.), added to a stirred solution of sodium cyanide (150 g.) in water (1.5 l.), and the 
mixture extracted with ether. The extract, after being washed with dilute hydrochloric acid and water, 
was dried (Na,SO,) and evaporated to leave a solid (62 g.), m. p. cu. 110-120", which appeared to be a 
mixture of 2-cyano-6-acetoxynaphthalene and the required cyanonaphthol. It was added to a stirred 
and cooled solution of potassium hydroxide (36 g.) in methanol (220 c.c.) ; it  dissolved rapidly and in a 
short time a crystalline precipitate began to separate. After being stirred for 1 hour the mixture was 
diluted with water to 1 l., and the solution clarified by ether extraction and then acidified with hydro- 
chloric acid. The precipitate, washed and dried in ether solution followed by evaporation of the solvent, 
was crystallised from aqueous alcohol to yield the cyanonuplzthol (yield, 62y0), m. p. 164-166". It 
separated from benzene in colourless prisms, m. p. 166-167" (Found : C, 78.1; €3, 3.9; N, 8-2 .  
CllH,ON requires C, 78.1; H, 4.1; N, 8.2%). 

When the crude substance, m. p. 110-120". was crystallised, first from aqueous methanol and then 
several times from benzene-petrol, pure 2-cyano-6-acetoxynuphthalene was obtained (yield, ca 33 %) as 
colourless plates, m. p. 102-103" (Found : C, 74.2; H, 4.2; N, 6.6. C,,H,O,N requires C, 73-9;  
H, 4.3; N, 6.6%). 

6-Bromo-2-cyanonaphthuZene.-Ice water (250 c.c.), surrounded by an ice and salt mixture. was 
stirred whilst hydrochloric acid (70 c.c.) followed by an aqueous solution of sodium nitrite (7.5 g.) was 
added. A cold solution of 6-bromo-2-naphthylamine (22.2 g.) in acetic acid (120 c.c.) was then added in 
a rapid thin stream with vigorous stirring. The acidity of the diazonium solution to Congo red was 
removed by the addition of sodium acetate, and the solution was then run into a stirred solution of 
cuprous cyanide in sodium cyanide [from copper sulphate (50 g.)] a t  70-80". After cooling, the product 
was filtered off and digested with a mixture of equal parts of concentrated hydrochloric acid and water, 
washed, dried, and extracted with boiling alcohol (500 c.c.). The filtered extract was evaporated and 
the residue crystallised from benzene-methanol and then from alcohol to give the compound (yield, 22%) 
as stout orange needles, m. p. 160-162" (Found : C ,  56-6 ; H, 3-2 ; N, 6.1. C,,H,NBr requires C, 56-9 ; 
H, 2-6 : N, 6.0%). 

The other cyano-compounds used were made by literature methods. 
Preparation of Inaino-ether Hydrochlorides.-A solution or suspension of the cyano-compound (1 mol.) 

in dry chloroform containing absolute alcohol (3-4 mols.) was saturated at 0" with hydrogen chloride 
and left a t  room temperature for a few days. After evaporation to dryness under reduced pressure a t  
30°, the last traces of hydrogen chloride were removed in a desiccator. The yields were approximately 
quantitative. With the exception of p-acetamidobenzimino-ether hydrochloride which was extremely 
hygroscopic, the imino-ether hydrochlorides were colourless solids stable at room temperature and 
were not subjected to any further treatment before use. 6-Methoxy-2-naphthimino-ether formed a 
dihydrochloride (Found : C1, 23.7. C,IH,,0,N,2HC1 requires C1, 23.5%). 

N-S-DiethyZuminoeth~ylamiaines.-The compounds listed in Table I were prepared by stirring the 
appropriate imino-ether hydrochloride (1 mol.) with 8-10 times its weight of absolute alcohol containing 
p-diethylaminoethylamine (1.05 mols.) for 8 hours a t  40-45". The alcohol was then removed under 
reduced pressure at 30" and the residue treated with water and sufficient hydrochloric acid to make the 
solution acid to Congo-red. After being warmed for a short time the solution was cooled, and any non- 
basic material removed by filtration or extraction with ether. The acid solution was then evaporated 
under reduced pressure at 40°, the last traces of water being removed by repeated evaporation with 
benzene-alcohol. In cases where the hydrochloride failed to crystallise conversion to either the hydro- 
bromide or the nitrate gave a crystalline salt. After p-acetamidobenziminoether hydrochloride had 
been condensed with /3-diethylaminoethylamine in the above manner and the alcohol removed, the 
residue was deacetylated by boiling with 7% hydrochloric acid for 3 hours. The yield of amidine was 
usually 75--80%. 

1minochlorides.-The iminochlorides from benz-+chloro-, +-methoxy-, -m-chloro-, and -3 : 5-dichloro- 
anifides were made according to Chapman (J. ,  1927, 1743; 1932, 1770) ; those from 2 : d-dichlorobenz- 
9-anisidide (m. p. 40-42") and p-methuxybenz-9-chloroanilide (m. p. 90-92"). which appear to be new 
compounds, were prepared in the same way but were not analysed. 

N'-AyyZ-N-J3-diefhyZarnzno~t?zyZamzdznes.-The appropriate iminochloride (1 rnol.) was added to a 
solution of J3-diethylaminoethylamhe (1 mol.) in 12 times its weight of alcohol cooled to - 10'. and 
after being stirred below 0" for 3 hours the mixture was warmed slowly to 40-45" and maintained a t  
this temperature for 8 hours. The alcohol was then removed under reduced pressure at 30", and the 
residue treated with aqueous sodium hydroxide and extracted with ether. The ether extract was 
shaken with 5% acetic acid, the acid extract rendered alkaline with sodium hydroxide, and the liberated 
amidine again extracted with ether. Evaporation of the dried (K,CO,) ether extract left the amidine 



T
A

B
L

E
 I.
 

N
-D

ie
th

yZ
am

in
oe

th
yZ

am
id

in
es

, 
C

H
R

(:
N

H
)*

N
H

*C
H

2*
C

H
2*

N
E

t2
. 

n
 

c-r
 

A
na

ly
si

s.
 

CD
 

Fo
un

d 
(%

). 
R

eq
ui

re
d 

( %
) . 

L
-
-
l 

I 
A 

1 
kP 4
 

* 
7
-
 
I
 c
 

\ 

Fo
rm

ul
a.

 
M

. p
. 

C.
 

H
. 

c1
. 

C.
 

H
. 

c1
. 

R
ef

. N
o.

 
25

63
 

25
64

 

25
65

 

25
66

 

25
67

 

25
68

 

25
86

 

26
22

 

26
34

 

26
36

 

27
66

 

N
at

ur
e 

of
 R

. 
p-

 An
is

yl
 

m
-
 A
ni

sy
l 

P-
C

hl
or

op
he

n y
l 

6-
M

et
ho

xy
-2

-n
ap

ht
hy

l 

Ph
en

yl
 

6-
H

yd
ro

xy
-2

-n
ap

ht
hy

l 

9-
H

 yd
ro

x y
ph

en
yl

 

2-
N

ap
ht

hy
l 

P-
 Am

in
op

he
ny

l 

6-
Q

~i
n0

ly
l 

6-
B

ro
m

o-
2-

na
ph

th
yl

 

C
1,

H
,,O

N
,,2

H
C

1 

C
1,

H
2,

0N
 

2H
B

r 
(E

 t 0
 H

-%
 t

 0
 A

c)
 

C
l,H

,,N
3C

1,
2H

C
1,

H
,0

 

C
, B

H
p,

0N
3,

2H
C

l 

(E
 t O

H
- 

E
 t 0

 A
c)

 

(E
tO

H
-E

tO
A

c)
 

(E
tO

H
) 

(E
tO

H
) 

(E
tO

H
) 

(E
tO

H
-E

tO
A

c)
 

(E
tO

H
) 

C
13

H
z,

N
,,2

H
B

r 

C
l,

H
,3

0N
S

,2
H

C
l,

~H
20

 

C
13

H
91

0N
3,

2H
N

O
.9

 

C
17

H
23

N
3,

 
2H

B
r 

C
&

&
4,

3H
C

1 
(E

tO
H

-H
,O

-C
O

M
e,

) 
C

,,H
,,N

,,3
H

B
r 

(M
eO

H
-E

 tO
 A

c)
 

C
17

H
,,N

,B
r,2

H
C

l 
(M

eO
H

-E
tO

A
c)

 

21
4-

21
6"

 
(d

ec
om

p.
) 

18
0-

18
1 

(d
ec

om
p.

) 

24
4-

24
6 

(d
ec

om
p.

) 

22
1-

22
3 

(d
ec

om
p.

) 

23
4-

23
5 

(d
ec

om
p.

) 

25
7-

25
9 

(d
ec

or
np

.) 

14
8-

15
0 

(d
ec

om
p.

) 
af

tc
r 

si
nt

er
in

g 
at

 1
30

-1
36

 
22

8-
23

0 
(d

ec
om

p.
) 

D
ec

om
p.

 2
84

 

25
9-

26
1 

(d
ec

om
p.

) 

In
de

f.
 

23
6-

25
0,

 
th

en
 

de
co

m
p.

 

52
.9

 

40
.5

 

46
.1

 

58
.2

 

41
.2

 

55
.4

 

43
.8

 

47
.0

 

46
.1

 

37
-2

 

48
.3

 

8.
05

 
22

.2
 

5-
0 

38
.5

 (
B

r)
 

6.
9 

31
.4

 

7.
3 

19
.1

 

5.
75

 
41

.2
 (

R
r)

 

7.
4 

18
.9

 

6.
8 

19
.2

 (
N

! 

6.
3 

36
.4

 (
B

r)
 

7.
5 

30
.5
 

5.
0 

46
.0

 (
B

r)
 

5.
7 

1
 m

g.
 =

 
1.

14
 m

g.
 A

gX
 

52
.2

 

40
.9

 

45
.3

 

58
.1

 

41
.0

 

55
.6

 

43
.2

 

47
.3

 

45
.4

 

37
.4

 

48
.5

 

T
A

B
L

E
 11
. 

N'
-A
ry
l-
N-
di
et
hy
Za
.l
.i
zi
no
et
hy
Za
mi
di
ne
s,
 

C
R

(:
N

R
')*

N
H

*C
H

,*
C

H
,*

N
E

t2
. 

A
na

ly
si

s.
 

7.
8 

22
.0

5 

6.
1 

38
.9

 (
B

r)
 

6.
9 

30
.9

 
h
 

7.
3 

19
.1

 
2
 

42
.0

 (
B

r)
 
' 

6.
0 

7.
1 

19
.3

 

6.
4 

19
.4

 (
N

) 
a -*

 n
 

5.
8 

37
.1

 (
B

r)
 

g, 
7.

3 
31

.0
 

46
.8

 (
B

r)
 

3-
 

4.
9 

$?
, 

k
-
 

5.
7 

lm
g

. 
E

 

1.
13

 m
g.

 A
gX

 
* b

 
x 3c Fa 

A
 

t 
> 

h
( 

Fo
un

d 
(Y

o)
. 

R
eq

ui
re

d 
(y

o)
. 

I 
b 

> 
A

 
? 

I 
7
 

R
ef

, N
o.

 
R

. 
R'

. 
Fo

rm
ul

a.
 

Ma
 P

 
C

. 
H

. 
C

. 
H

. 
26

60
 

Ph
en

yl
 

p-
C

hl
or

op
he

ny
l 

C
IQ

H
a4

N
3C

1,
2H

N
O

3 
D

ec
or

np
. 

15
4"

 
50
.0
 

6.
65

 
15

.0
5 

(N
) 

50
.0

5 
6.

7 
16

.4
 (

N
) 

(E
tO

H
) 

(E
tO

H
) 

( E
 t 

O
H

-E
 t 0

 A
c)

 

(E
tO

H
) 

0.
97

6 
m

g.
 A

gX
 

1.
04

7 
m

g.
 A

gX
 

1.
16

5 
m

g.
 A

gX
 

(E
tO

H
) 

0.
84

5 
m

g.
 A

gX
 

0.
99

6 
m

g.
 A

gX
 

31
75

 
1

, 
$
- A

ni
sy

l 
C

~
O

H
,~

O
N

,,
~

H
I 

18
 1-1

 
83

 
41

.1
6 

5.
2 

43
.0

 (
I)

 
41

.3
 

5.
0 

43
.7

 (
I)

 

31
76

 
,, 

3 
: 6

-D
ic

hl
or

o-
 

C
l9

H
2,

N
3C

1,
,2

H
N

O
3 

D
ec

om
p.

 1
47

 
46

.5
 

6.
1 

14
.5

 (C
l)

 
46

.5
 

5.
1 

14
.5

 (
CI

) 

31
77

 
8

, 
m

-C
hl

or
op

he
ny

l 
C

lo
H

24
N

SC
1,

2H
I 

11
4-

1 
16

 (
de

co
rn

p.
) 

30
.5

 
4.

3 
1

 m
g.

 5
 

39
.0

 
4.

4 
1

 m
g.

 =
 

ph
en

yl
 

31
78

 
2 

: 4
-D

ic
hl

or
o-

 
P-

A
ni

sy
l 

C
,,H

,,O
N

,C
l,,

2H
I 

23
7-

23
8 

(d
ec

or
np

.) 
37

.0
 

4.
25

 
1

 m
g.

 =
 

36
.9

 
4.

15
 

1
 m

g.
 e
 

45
36

 
$-

A
ni

sy
l 

p-
C

hl
or

op
he

ny
l 

C
,,H

,,O
N

,C
l, 

2H
I 

D
ec

or
np

. 
>

 15
0 

38
-9

 
4.
85
 

1
 m

g.
 =

 
39

.0
 

4.
6 

1
 m

g.
 =

 
ph

en
yl

 
(E

tO
H

-E
tO

A
c)

 
1.

14
5 

m
g.

 A
gX

 



164 Kiag and Holmes : Synthetic Mydriatics. 
base as an oil. The hydriodide or nitrate proved to  be the easiest salts to crystallise. The base was 
converted into the salt by dissolving it in dilute acid to give a solution faintly acid to Congo-red followed 
by evaporation under reduced pressure, finally with the addition of alcobol-benzene. The average 
yield of amidine, calculated on the iminochloride, was 56%. The compounds prepared are listed in 
Table 11. 

IMPERIAL CHEMICAL INDUSTRIES LTD., RESEARCH LABORATORIES, 
BLACKLEY, MANCHESTER, 9. [Receiued, June 3rd, 1946.1 


